The role of RNase 7 in innate cutaneous defense against Pseudomonas aeruginosa.
The ribonuclease RNase 7 is a major skin-derived human antimicrobial protein expressed in keratinocytes. Here we show that the gram-negative pathogen Pseudomonas aeruginosa secretes factor(s) that induced RNase 7 gene and protein expression in human primary keratinocytes. The metalloprotease inhibitor marimastat, the epidermal growth factor receptor (EGFR) inhibitor AG1478 and the EGFR blocking antibody cetuximab significantly attenuated this induction, indicating an important role of the EGFR for the P. aeruginosa-mediated RNase 7 induction. In line with this, siRNA-mediated downregulation of ADAM17, a metalloprotease known to proteolytically mediate the release of soluble EGFR ligands, decreased the P. aeruginosa-mediated RNase 7 induction in keratinocytes. The impact of the EGFR was also demonstrated in a human 3D skin equivalent where blockade of the EGFR diminished induction of RNase 7 by P. aeruginosa. Blockade of Toll-like receptor 5 (TLR5), a pattern recognition receptor (PRR) known to be activated by P. aeruginosa, only moderately reduced the P. aeruginosa-mediated RNase 7 induction in keratinocytes. The functional relevance of RNase 7 to participate in cutaneous defense against P. aeruginosa was demonstrated by antibodies that neutralized the antimicrobial activity of RNase 7. These antibodies significantly inhibited the capacity of human stratum corneum skin extracts to control growth of P. aeruginosa. Taken together, our results indicate that P. aeruginosa induces the expression of RNase 7 in keratinocytes in an EGFR-dependent manner. Enhanced release of RNase 7 contributes to control cutaneous growth of P. aeruginosa.